in the bank after the financial crisis, this may suddenly be spent by someone who stole your credit card details from the Internet. And if you visit the hospital with a mere broken leg, you may return home with a multi-resistant bacteria infection. The Indian village of Sircilla recently became vulnerable due to changing textile markets, resulting in many suicides of weavers who were overwhelmed by financial debts. 1 When I am using the term 'vulnerability', this refers to all sorts of death, destruction and disintegration of humans, technical systems and social networks.
How to understand these vulnerabilities? What use could it be to lump these very different forms of vulnerability together and study them within one framework?
Why study them at all? I will argue today that studying vulnerability is fruitful for both scientific and social purposes. It yields an important broadening of the research agenda as compared to a mere focus on risks. And a focus on vulnerability allows for new approaches to social problems and thus will have effects on the political agenda too.
When we say that a system is vulnerable, we typically want to say that it is susceptible to harm. Vulnerability thus is a property or characteristic of systems-be they technological, ecological or social. Mostly, vulnerability is used as a specific rather than a generic characteristic: a city may be vulnerable to damage by specific disturbances, such as floods, and not to damage by other disturbances. A city like Washington is vulnerable to terrorist threats in the form of a letter with some white powder; such a letter would most probably have no effect on an Indian village. The Indian village may be vulnerable to the effects of globalization of the cotton trade, while an American city may thrive on that same aspect of globalization. 2 Three points I want to make about the concept of vulnerability. The first is that vulnerability can best be studied as vulnerability in a technological culture. My second point is that vulnerability is not simply and exclusively negative: new opportunities emerge from recognizing vulnerability. The third and final point is that issues of vulnerable technical systems are too important to be left to engineers; issues of vulnerable social networks are too important to be left to social scientists; so:
questions of vulnerability typically require the kind of interdisciplinary research that Maastricht University is known to deliver. be kept out, at all costs. In the Deltaplan law, the criterion of 1:10,000 was specified:
Vulnerability and technological cultures
not merely as a technical norm, but as a legal obligation embedded in the 'Delta Law', unanimously approved by parliament.
The intriguing question is how to explain this difference between two technically advanced western countries. And, even when we could trace some of the historical roots of these differences, why have the practices of coastal engineering not converged more-is this not just a matter of choosing the best science and 
Vulnerability is inevitable, not just negative
The second point I want to make about vulnerability is that it is not necessarily only negative. To be vulnerable in the sense of being susceptible to breaking down, being destructed or dying is an unambiguously negative personal experience. But there is more to it. I will argue that vulnerability often is inevitable, and in some instances even can be positive. But there are even examples where vulnerability seems to be directly positive.
In a small-scale irrigation system in Tanzania, the dams are not made of concrete or bricks but of sand and clay, because the clay dams require more maintenance.
Maintaining the technical dam system, it is argued, will also help to maintain the social cohesion in the village. Here the relative vulnerability of the clay dams is explicitly and strategically employed as something positive. 16 In this example I am not talking of just a failure of the dam technology-that could be compensated for by just another technical back-up device-but of a different frame of mind: to see vulnerability as an opportunity to act, learn and innovate.
Similarly the vulnerability of the Dutch living below sea level can be argued to have had the positive effect of stimulating a more cohesive style of politics. In the 12 th century the 'water boards' were established. They were the first form of democracy in the Netherlands. The duties of these water boards included communal tasks such as drainage, dike maintenance and sluice management, and they could claim taxes. A few times per year they held inspections, and when parts of the hydraulic infrastructure were found out of order, the responsible persons were severely fined. Only during the 18 th century a more central oversight developed gradually, and in 1796 the first national agency, Rijkswaterstaat, was established.
17 Dutch political culture still shows several characteristics that can be traced back to this early history of water politics. First, there is a certain trust in technical solutions and in technocracy. Indeed, close links exist between policy makers and scientists (including social scientists) and engineers. A sense of vulnerability, because of the century-long relation with high water, is combined with a style of proactive and consensual policy making and a capacity to react swiftly to crises. In such reactions, Dutch politics will often take a pragmatic approach to find ad hoc and flexible solutions, even when this means that regulations need a 'flexible interpretation.' 18 The
Dutch have a long tradition of planning and actively shaping their environment. This not only applies to the geophysical Netherlands, but also to Dutch society-Dutch political culture displays a general belief in the malleability (or maakbaarheid) of society. Finally, the political culture in the Netherlands is distinctly consensual and oriented towards co-operation and compromise. This is not to say that there are no opposed interests or conflicts; but in the end the Dutch need a form of co-operation to find a feasible solution, under the penalty of being flooded. If you deem this 'Poldermodel' style of political-economic co-operation positive, as I do, then that is a positive effect of the vulnerability of the Netherlands.
In some obvious sense, weavers working on handlooms are vulnerable to the effects of globalizing textile markets and efficient mass production. But the decentralized nature of the handloom technology and trade also implies a flexibility that may allow for a swift reaction to changing colour preferences of the upper middle class who is prepared to pay a bit more for sustainable products. The vulnerability of the small and decentralized handloom weaver may turn into strength when the context changes and flexibility is more valuable than cost-efficiency.
I have talked about Tanzanian clay dams, Dutch polders and Indian handloom weavers. Also at the most general level, I want to argue that vulnerability can be considered a necessary condition for the survival of a society: only if a culture is capable of learning, innovating, and flexibly reacting to external threats, it will be sustainable in the long run. For innovation one has to be creative and take risks. 19 And that implies some degree of vulnerability. A culture needs to be flexible, and thus a bit vulnerable, in order to survive. Vulnerability is inevitable in a technological culture, and to some degree it is even positive. To illustrate how an analysis of vulnerability opens up for questions of justice, This standard way is to prevent accidents by detecting and eliminating causes of error.
Implications for understanding and intervening
To do so, protocols and safety devices are developed. Well, that is at least something: the cultural scientist holds op a mirror to the world she has been studying, and those who look into the mirror may benefit from what they see and thus benefit from the cultural science research. But you may feel that this is a cheap and easy way out: after all, the effects of learning are completely delegated to those who look into the mirror, to those who have been studied. The STS-er seems to come away untouched and with clean hands.
But then the Maastricht University hospital asked this STS researcher to join a committee to improve neonatology safety; and she accepted an invitation to participate in a task force on patient safety with practitioners from hospitals and industry. This is more than holding up a mirror. This is engaging, and making dirty hands. Here we need a new metaphor. What we see here is an enactment of the Sleeping Beauty fairytale and the STS Kiss. Like in the case of the mirror metaphor, all the knowledge and beauty is in the world (sleeping Princess) studied by the anthropologist (the Prince). But after kissing her awake and making here aware of her own knowledge, skills and insights, the Prince does not turn away, but engages with the world-even marries the Princess. To say that the STS researcher is now making dirty hands, would be an unfortunate mix-up of metaphors with the beautiful and clean princess, but I trust that you are getting the message.
Engaging cultural science research is crucial to understand the wider implications of technology being embedded in society, and current societies being constituted by technology. This also applies to better understanding the issues of security, risk, and vulnerability, including the strategies to manage these. This kind of STS research is about turning vulnerability into a source of strength, into an opportunity for innovation, into justice and democracy. But to realize these, the STS mirror is not enough; and the Princess should not be passively beautiful. The Prince needs to be prepared for a slap in the face from the Princess, before she gives him the time of day. Engagement between scholars and practitioners will never be easy, the goal is not pre-set, and the rules of the game need to be invented on the move. But there is no way back: once the mirror is held up, once the Princess is kissed awake, once the Prince has ducked her slap-engaged cultural studies of vulnerability will never be the same.
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This afternoon, I have agued that our worlds are inevitably vulnerable, that this vulnerability is best understood from the perspective of the specific technological cultures, and that there are more fruitful ways of dealing with these vulnerabilities than trying to bring all risks as close as possible down to zero. This is not an argument to accept the risks of traffic accidents, or to not regulate against toxic nanoparticles, or to go bungee jumping. It is an argument to engage in innovative and interdisciplinary ways of handling vulnerabilities to open up for new perspectives on shaping our highly developed societies. Our worlds are vulnerable in their core. Once we recognize that, we will be better capable of coping with and in some instances even benefiting from these vulnerabilities. 20 Conversations with Annapurna Mamidipudi about the questions in this section were very helpful. 21 I am certainly not arguing that all risk-based discourse has that narrow gauge. Much of the work by the Health Council of the Netherlands on this topic can be summarized as arguing for a broadening of the concept of risk (Gezondheidsraad 1995 (Gezondheidsraad , 1996 , and also Beck's Risikogesellschaft offers such opportunities. Recent advisory reports by the Health Council (Gezondheidsraad 2006 (Gezondheidsraad , 2008 
